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(57)Abstract 

PURPOSE: To obtain a fluorescent material having prolonged decay characteristic of luminescent 
screen, high chemical stability and high light resistance for a long period of time. 
CONSTITUTION: The objective material contains a compound of the formula: MAI204 where M is 
at least one metal selected from calcium strontium and barium, as a mother crystal. Magnesium 
can be used as M. Europium can be added as an activator. Coactivator may be added, too. 
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(10) -112 5 0 

17 18 





10 


30 


100#«8» 


Stii. C«SrS:Bi 


1. 00 


1^0 0 


1. 0 0 


tf\ f * t ft . Cn hfvJ\ 


n e 1 




1 a i 

.1 • Kf 1 


\0/ VttA 1 2v4 » t U| HO/ 

(Eu :0.5m »d:D.0i**X) 


I O ^ 
*■ « \j *j 


1 5 3 


2 . SO 


(9) CaAU0<:Eo,Nd 
(Eu:0.5^t NdrO.l W%) 


8. 68 


11.8 


2 0.3 


(10) CaAlaO*:Eu,Nd 
(Eu:0,5*>X Nd:0. 5 **X} 


9. 8 7 


14.0 


2 5-0 


(11} CaAl 2 0^:Eu,Nd 


3,18 


4.5 1 


8, 05 


U2) Ca.UaO-.:Eu,)*d 
(Eq:0.5UX Nd:29 tWH 


0.8 4 


1.18 


2. 02 



[0046] KKAHtcK <M> * 1/ * l/fc. 



K « 


10 


30 




Stu. CaSrS:Bi 


1.00 


1.00 


1.00 


(13) CaAiiO^Eu.Sw 


0-7 1 


0. 98 


• 1.23 


(14) CaAl 2 0<:Eu,Sm 
(EirO. 5m S»: D OUK) 


0, 94 


1. 43 


2. 55 


(15) CaAi*0<:£u,Sffl 
(Eu:0. 5t*S 5« : 0.1 


4.2 1 


G. 32 


11.30 


(16) CaAU04:Eu,Sn 
(Eu :0.6m S«: 0-5 WX) 


4.6! 


7. 00 


12.5 


(17) CaAl 8 0<:Eu, Sot 
(E«:0.5WX Sid: 2.5 **X) 


2. 14 


3. 25 


5 8 0 


(IK) GftAl«O«:Eu,$0 
|&u:0.6UX Sdi:10 


0. S3 


0- 96 


1.7] 



[0048] Sfc&S7t^ <M> i t/'C*.'li")^ fc^Uc 
(,'. K?S§9il/-CJi'?Pt'?A*Sv». ^ffi{?S&li(./-C [0049] 



JP < 07-011250 / A 



® STANDARD O ZOOM-UP ROTATION [ No Rotation 

mssmm 
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(11) 



-112 5 0 



19 



20 



W 14 


10 






Std. CaSrS: 8i 


1.00 


1.00 


1. 00 


(19) CaAhG< :bu, E)y 
(Eu:0.5W By:0.001f*tt 


0 . 3 0 


0 . <s 4 


U * £ U 


ItUf 0oAicv4 • tWi uy 






O 3 5 


{21) GaAltO«;Eu,Dy 


0. 52 


0. 60 


0.7 6 


{22) CaAl 8 0*;Eu,Oy 
(Eu:fl.5**X Dy: 0. 5 «JK) 


0.7 6 


0. SO 


1.25 


(23) CaAl a 0 4 :Eu,Qy 
(E«:0. 5t*X Dy: 2. 5 


0. 84 


1.18 


1 , 7 B 


(24) CaAl,0*:Eu,Dy 


0. 50 


0. 5 8 


0.7 6 



[ o o 5 o ] s tc&mTtm <m> t bxfjki'* Am * fco 

i*. w^&ntbx^oG^ju^m^. ^sss^tuz 20 [005 1] 

? y ^i,t«tr»teiid0»«iii!t*i*i t/t:, & - (25) [* 1 2 ] 





10 




lOOtf&ifcjiK 


Std- CaSrS:Bi 


1 . 0 


1 . 0 


t . 0 


(25) CaAlj'G^Eu.Tiii 
{Eu:fl.5*JHJ TniO.OOHJW) 


1.04 


1.36 


1 . 8 i 


(26) CaAlzG<:Bu,Y« 
(Eu:0. StftX Tn:0.01fA*i 


2. 09 


2.6 5 


3.7 5 


(27) CaAljO-:£u.Tfi 
(Eu :0,5m Tmtfl.lf*%) 


4. 89 


5.7 8 


8-7 0 


(28) GaAl»0*:Eu,Tn 


6. 5 5 


9, 04 


18.6 


(29) CaUiO«:Eu.fb 
(Ew:0.HJ4 Tn:2.StJWfl 


0, 634 


1,19 


2, 68 


(3D) CaAi a CU;Eu,Ti» 
{E«:0.5«* T»:10€M5) 


0.151 


0. 358 


0- 755 



[ 0 0 5 2] &J*ftJR7c$ <M> t U<C*JH"5r A*H 

b&9JU % x*?94>. 
**»i'fc»d©S*B«**t ot: . 5 - (n)-(4?> 



[ 0 0 5 3 ] tti*C<E>5 - m>- («)«CSO fcS*ttSi 

[ 0 0 5 4 ] 

[*13] 
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(12) 



m^l-l 125 0 



21 



27 





10 


30 




Sid. CaSrS;Di 


1.00 


I. 00 


1.00 


(31) CaAU0«:Eu, La 
(Eit:0.5*AX La; 0.5**%l 


0 . 5 <z 


ft, £ "7 


ft 01 


(32) C&/U2O4; Eu, Ce 


0- 8 4 


l , 2 3 


1 & a. 


(33) CQAl 3 04:£u f Pr 
(Eu:0.5fJW Pr:0.5tAS ) 


0-58 


0 - 8 2 




(34) CaAli04:Eu,Gd 
(Eu:0,5fjt* CdrO.SWl 


0.66 


0 . 9 1 


Jl . 2D 


(35) CaAl204-.£u t Tt) 
(Eu:0, Tb;0-5W) 


0.84 


1.31 


2 * 0 8 


(36) CaAl*0*:Eu,Ho 
(Eu;9.5*.A* Ho;0.6W) 


0 . 9 8 


1 . 3 3 


2 • 3 9 


(37) CaAJ*0«:£u,Er 
(Eu:9.H/l* Er: 0.5 WSJ 


0 » 5 6 


0 . 7 6 


u . y © 


w<?) Ir&nlcw* • iiUi 1 d 




V ■ *7 A. 


1 , 2 8 


(39) CaAliO-:Eu,Lu 
(E»i:0.5t*S Lu:0.H*3) 


0. 68 


0. 90 


1. 24 


(40) CaAl.O^Eu.Wn 


0. 3 1 


0,4 2 


0.5 8 


(41) CaAi a 0.;£»,Sn 
(Eu:0.5t*X Sn;0,5tWH 


0,4 5 


0. 58 


0.7 3 


(42) CaAlaO<:Eu,8i 
(Eu:fl,5?*X 8i:0.frMS) 


0,2 5 


0, 33 


0. 48 



[0 05 5] XKARtc* <M> it/XaJUS/flAWB 
%m\§ - CaA h O s : E u , N dfc»jfel4S#<* 



(9?:3> <»S : 0 - 1 'J ? h JM*»> 

"C. 130tfC. IftMJWtl/fc. 1IM 

0 0 > V * * ®»L/fc t «>««*f*KW 6 - (1) - (4 
40 3)i We* 

1 0 0 5 6 ] C C V\t> S r&ftJK. Eu : 0.5 *A 
%. Nd : 0,5 *,'U*6 % fttDftMitt : 0,5 t^il 

fta^iw »ia»**«net/fe. 6 -co 

[0 05 7] 
[*14] 



1 - c 1 
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(13) mw-i 125 0 

23 24 











Std. CaSrS:8i 


I. 0 


1. 0 


l. 0 


CaAitO<:Eu,Nd 


9. 37 


14. 0 


25. 0 


6- (1) CaAl*0 < ;£u.Nd..La 


20. 6 


23. 2 


2 9. 5 


(2) CaAleO«:Eu,Nd,Ce 


1 2. 7 


17. 5 


26. 9 


(3) CaAlitU.-Eu.Nd.ft- 


1 3. 3 


18. 1 


27. 7 


(4) CaAU0^&i,Kd,So 


8. 20 


12- 6 


2 2. 6 


(5) CaAi 2 0<:Eu,Nd,Gd 


16. 7 


21. 3 


33. 5 


(6) CaAl*0«:£u,Nd,1b 


13. 8 


17. 2 


25. 5 


(7) CaAl*0 4 :Eu,Kd,Dy 


1 4. 8 


18. 9 


30. 8 


(5) CaAltO<:Eu,Nd,Ho 


16. 5 


21. 6 


34. 3 


(9) CaAJjO^Eu.Nd.Er 


15- 9 


2 1. 0 


33. 8 


(10) CaAJaO^Eu.Nd.Tn 


4. 1 7 


6. 69 


1 3. 4 


(11) CaAliO^Eu.N^Yb 


11.0 


16. 9 


27. 9 


(12) GBMiO«;Gu,Nd,Lu 


1 0. 2 


1 o. 2 


25. 2 


(13) CaM,0«:Eu,JW,»l 


6. 4 5 


8. 0 1 


11.9 


(14) CaAlj04:Bj,Nd,Sn 


11.4 


14. 1 


2 1.2 


(1.5) CaAhO,:Eu,Wd,Bi 


10.6 


1 3. 5 


2 1.4 



**«ra*w>+t\ «#s*3weK«tt£ wit-? fc. 6 - clewed o-c . ^ i 

xjut'^^r^^ci^itsssnfco *cr* [0059] 

K. Eu;o,5 ^ Nd:o,5^iUcK\ [2115] 
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(14) £F?B¥7 - ! 1 Z 5 0 



25 26 



2A « 


10 am® 






Std. CaSrS:6i 


1. 0 


1. o 


1. 0 


(16) CaAt«04:Eu,KtJ 
Eu:O.StJU Kd:O.S«X 


9. 87 


1 4. 0 


2 5. 0 


(17) CaAl«0-,:Eu,Ncl,La 
Eu:0.5fM Nd: 0.5ft* U:0. VM 


14- I 


18. 2 


29. 3 


(18) faAltO<:£o,Nd,i& 

Bu : 0. KM Nd: 0, KW La : 0. 3f/ft 


15- 5 


18. 9 


28. 5 


(1) CaAl t 0«:Eu 3 Hd,La 
Eu:0.«W Wd:D. 5tJW La:0.5tl» 


20- 6 


23- 2 


29- 5 


(19) CaAlArEu.H^La 
&»:0.KM Nd:0.$i/l# La; LOW!*' 


1. 42 


1. 05 


0. 858 


{20} CaiU»04i£n t Nd l La 
Eu:0.5tW& Nd:0.5fJ« la:2.0tA* 


MOT 


(21) CaAl»O^Eu t Nd $ U 
Eu:0.5iJW; Rd.O.SfJIff La: ID «MS 





[ 0 0 6 0] E u : 0.5 ***J % N d . 0.5 «*9i£ U * 7>i t/C, ^ 1 6 (Cm?. 
fc±*C\ l>X^US/«?i»©att* % 0,1 tJ^felW [0 06 ! ] 

^WCKiTr*««T-5fe. <-V>&m%, 6 -(22) -(2* [« 1 6 ] 





to ftwm 


30 ft&sm 




Std. Ca3rS:8.i 


1. 0 


1. 0 


I. 0 


(22) CaAhO«:Eu,M 
£u:Q.SWS Kd:0.&W 


9. 87 


14. 0 


25. 0 


(23) CaALO.:&J,IW.ny 
Eu:0.5-f«S Nd:O.KflK Dy:0.1i*« 


4. 32 


6. 76 


12. 0 


(24) GM1«0«: En,*!, By 
EurO.WMS Wd:0. 5tAS 0>"0. %B 


8- 9 1 


14. 0 


24. 2 


(7) CaAUO.:Eu,Nd,By 
&i : 0 . Ml* Nd: 0. 5ti!« Dy : 0. 


1. 4. 8 


18. 9 


3 0. 8 


(25) CaAl«04:6u > Kd.Ebr 
Eu:0.ftWS Kd:0.5tWS By: LOWS 


1 2. 1 


18. 3 


27. 8 


(26) CoM s O.:Eu.Nd,Dy 
Eu:O.W** KdjO.SOS Dy:2.<HA* 


7. 49 


10. 3 


16. 0 


(27) CaM.0.:6i,Nd,Dy 
&i:0.5t*S Kd:D.5tffi8 Oy:lO fA* 


1. 84 


1. 2 9 


0. S98 



[0062] E u : 0.5 N d .0.5 **%t 0 t U'C, ic ! 7 K^fo 

fc±-C, #K'Ji$AC»aM\ Q.i*jW6NSweA [0063] 
XKKiLrjWtff-jfc. 6-1 C?«W32) 50 [£17] 
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(15) ftPS¥7-i 1 25 0 

27 28 





io mm. 


30 9mm. 




Std. CaSrSrBi 


1. 0 


1. 0 


1. O 


CaAIjOvEu.Nd 
Eu:0..5M* Nd:0.5t»* 


9. 87 


14. 0 


2 5. 0 


(28) CaAi,0.:Eu,ffrt,Gd 

Eu:0. 9m JJd:0. 5«* Gd:0. HISS 


11. 8 


17. 4 


30- O 


(29) CaAJ,0<:Eu,Nd,Gd 
bi-.Q.SW M:9.$m GdrO. 3^ 


12. 7 


17. 8 


29. 8 


(5) CaAl t O,rEu,Nd,Cd 
Eu:0.5«« W:O.KJl* Gd:0.5tM 


1 6. 7 


2 1. 3 


33. 5 


(30) CaU*Q«:Eu,Nd,Gd 
Eu:0.UM! Nd:0. StJl« Gd:1.0tM 


10. 8 


15. 7 


28. 5 


(31) GaAl»0,!Eu,Nd,Gd 
Eu:0.5W» NdtO.MJl* Gd:2.(K/l* 


18. 0 


2 1.7 


29. 5 


(32) CaAl.O^rEu.M.Gd 
Eu:0.5fltt Nd:0.5tW5 Gd:10 Wt 


1. Ot 


0. 764 


O. 590 



[0064] Eu:0.5 *A>%* N d : 0.5 *>V%t U * UX. A 1 8iC^f 0 





10 dttflft 


30 fttmg. 


UOftttJHE 


Std. CaSrS:Bi 


1, 0 


1. 0 


1. 0 


CaAhO«:Eu»N 


9, 8 7 


14. 0 


26. 0 


(33) CaAltO*:&i,Nd,HD 
&i:0.HI* Nd:0-5tt* Ro:D,l^W 


1 0. 4 


14.4 


2 5. 3 


(34) GUltOi:Bi,Md a ]b 
Eu:0.5«%N(l:0.5aKRo:0.3«X 


i 2. 0 


16. 2 


27. 0 


(8} CaAUO<:£u,Nd,Ho 
Eu:0.Sf» Nd:D,5flK& HoiO.&fJ* 


1 6. 5 


2 1.6 


3 4. 3 


(35) CaAUO«:Eu,Nd,Ho 
Eu:0-6*ME Nd;0.5{-*fc Ho: 1. (MEM 


i 3. 4 


16. 9 


26. 3 


(36) CaAlaO* :Eu>IU, Ho 
Eu:fl.MJW Nd:0.&fr* Ho:2.(KJl£ 


13. 3 


16. 0 


23. 5 


(37) GBAl B Q«:Eu,Xd a lb 


1. 20 


0, 914 


0. 782 



[0066] Eu:0.5**K, Nd : 0.5 l/X. *19K9?, 

fc±C xAtWWWt, 0,«A«*6 5* Mi [0067] 
K:aitr*Sa*lt-?fc. *©tt^«r. 6-(3®^(43)i 50 [A 19] 
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(15) 



-112 5 0 



29 



30 





10 ftftMK 


30 dttfltBE 




Std. CaSrS:Bi 


1 . 0 




1 . u 


CftAh0 4 :Eu,!U 


9. 8 7 


14- 0 


25. 0 


(38} CaAl*0<:Eu,foi,Er 

Eu : 0 . VtW Nd: D. St #S Er : 0. It** 


1 0- 7 


1 5- 1 


27. 0 


(39) CaAl*0«:Eu>Nd ) Er 
Eu:0.5W fl&O.HMt Er:Q. 3i>W 


10. 3 


1 4. 0 


24- 0 


(9) CaAUO,:Eu,Kd,Er 


15. 9 


21. 0 


3 3-8 


(40) CaAZ.O4rEu.Nd, Bp 
EujO.MA* NchO.SEM Er:1.0€M 


16, 4 


21. 1 


32. 3 


(41) CaAliOtiEu.Nd.Er 
Eu:O.KMt NdsO.S€M( Gr:2.0tf* 


17. 3 


21. 7 


30. 8 


(42) CaAUO«:Eu,Nd,Er 

Eu :0.5«* !M:D.5a* Er:3.»JW 


2 0. 1 


21. 3 


28. 5 


MS) CaAi204:Eu>N<i,6- 
EtttCSitt Hd:0.5a« Ers5.0tJ» 


17. 5 


17. 8 


22. 0 



[ 0 068] c <ox *> um-m&frh . $ffis**#to 

mStotC* *fc»C 4 Eu:0.5 Wo, N 

wssnfco xkapx* <M) tu-c^yciAtji 
i/t * * s> a hh c * it* ■? >j f> ju £ * fc*sa©8# 

, (2) £ LT^T. 

[ 0 0 6 9] ttdB 1 3^ir*^jfetiC^ *ta?s»* 



[ 0 0 7 0 ] 5? h jupe~*tt3t*i'rn<>tt 

5 0 0 n mT«WWBfrC**C ^2 0«cit, 
*©«*^**Bllt«BJCJi*t*ZnS :Cul 

mmntft cm^m <&> «: asoss. 

e- : 5 3 0 n m ) £ttfl8i/C . WRfMifft 1 0 
9. 3 0 &fc<J:tf 1 0 0 AfiMW^MffiMtf *C5i^ 
fc. 

[0 07 1 ] 
[*2 0] 



K *4 


10 mm 


30 am& 


lGOft&Jfg 


Std. ZnS:Cu 


1. 0 


1. 0 


1. 0 


BaAUO^Eu.Sd 
Eu:0.5a« Nd:0.5W 


1. 23 


1. 14 


0. 885 


BaAlaO«:£u.Sn 


0. S82 


0. 9 1 1 


0- 768 



t _ r 1 
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07) 



[0 07 2] C<D&2 0^6, BaAh O, : Eu, 
Ncl&ZnS : Cu**ttM**J:9 4*«#±a3 0 

A1«0, :Eu, Sm»ZnS:Cu»*8««»J: 

Eu*&CW*tt©W8^*»a^r. BaAli o, 

c*« S mi£*BK J: «KS»X9»W fcft h C t \mhiPX 
ht>. io 
[0 07 3] ftfc, B a A 1 2 O, : EuXtt£ftl*a 

V*>% <*24Rtf2 5*!B> • <M> 6 

OX. CDKd4h«ffll » fc 

KBttttOJNBffx K p >#*AiJIW*<"l>V'> A**ft 

ux a* p t^A^r, tmsmt isx ? > 

a. y^-fe^A, 4*^$ a, 

A. #K»J^*A, r^fc^A, *>X:/P>>$A. 
**A» juUtf*A % ?1>^A, 

A, "7>^>, XX. tX^XC9C^nrtX£^£ 

(0,08 *A>) mnQO. Ra©*&tt«J:0i:'S r< Ca 

A!, O s ftttjUmMtdAt/fc, 
[ 0 0 7 4] »6nfc»#f*<D«*»tt± btSro. s 
Ca,., A !* 0, ; Eu. DySftf* <Eu0. 5* 30 
DyO. 5t^»fti> (WBScEJRjfe^^^JU 

7hU SrAl, O, fc«##fc«J:*R**CaA l 

[ 0 0 7 5 ] XKKSttfe £t>'#igg&]£ OfE ufcJ: 

letttni/fc, coai 6^feC'irn««jfcrt<coc*r 40 

[0 07 6] aK£H7C* <M) <tUX, Xl>u>*0 

9<tursaf?j?*o 



ftPB¥7-l 1 25 0 

3? 

(CIKSfl i l/X a -5 P A£ . ftKSftl i O-C 9 > * 
>. «i2^A. rf^-fetf^A, 4*t>*A, 'JC? 
A. ^KU-^A, 7-,'H^A, W^OS/^A. *A 

(o.os *Jl> Bfinu Ra©*jifc:J:OS r k Ba,.» 

a 1 2 Oi Tmm&fczs&otc. 

[0077] f»6nfc»*l**>tt«*m± 
0. 5«iUM. Dy&0. 5*n^ffiJfll/r§iBt/feS 
r* Ba,. x Al, O, ^^mr»4^^14^liS 

^.ft^^c * r & B'towrcsi 0 fc m mm&t tan o 

10 07 8] XKftBS* <M> i^^C XhP>*-^ 
Ai7y4^AiCT>vf.^^l^c*&&CC^^C, S 

tepiu Qtuxmm?*. 

mmi 0. S fx A ! 4 0« 3R»*tt«*(* 

KSj4*»<?>«K^ I P > * * A £ (B7 y * v» a* -t- 
$6^S^J<LUr^'5uf'5A*. WKiftl&t/T? 

>^r>, -fey^A, 7"7T2tt>A, *^*A. 
OA. ^K^Ji^A, r^f^A, y^PS/'JA, * 
,'US^A, X^t^A, ^'j^A, ^?r^^A v )l 
r^^A, ^>^>, XX. i^x^xcDt'Tti^OTcX 

(0,08 mino* S»©*ft«icfc«)S rx Mg,.i 
Ai, o, 2^£fmt4*s.«i/fc. »^nfc»«*«> 

KMMli/traKUftSrjiMtfi^ A I, 0, TklfMt 
SW©5»36ttl4«:ai4l/fcS*«rBl StC^l/^ 
[0 07 9] CCr>@l 8*6, X h A/-??* 

s/^/jqko. 1/0. 9cc«ta-&^^^c, t»ro®st* 

^fePUl !. Ca^ Sr. A ! i 0, : Eu. Nd, 
»«4*tt«>»W* h D>^*A&J!(Bir*JH/9A«n 



® STANDARD C ZOOM-UP ROTATION | No Rotation 1 □ REVERSAL 
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(18) ft«¥7-l 1 25 0 

33 34 

-®#&(CJ:9'CC« 1 .» Sr.AhO, :Eu. N * 5****, «KiSWtb'C4*^'>A0- 5**K* 
jfelStt&SKUfc. ^357« O fc «>0C- =£: 1 1 -(1) -<3> tOX, **2 1 CCt* 



K « 


io 


30 ?*m®L 




Std. Ca£rS;Bi 


1. 0 


1- 0 


L, 0 


CaAJ 2 0«:&i,!.d 


9. 87 


14. 0 


2 5. 0 


11- (11 (Cao.9 Sro. i)JU^4:Gu,MU 


1 5. 2 


I 7. ! 


19. 0 


(?) (Cao. r Sro. a)AliQ*:6j,Nd,La 


5. 53 


4, 96 


3, 3 5 


f3) {Ca 0 . b Sr«, «) Al «>0« Nd, La 


6. 30 


3. 08 





[ 0 0 8 2] *?cK»»acr).«BX h a>*? Ai.^K * **fcjfc»l/fc*><&ft 1 1 - (4) -<6> i OX. £2 2 
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kcr>*C*>* <*2 4fit>'2 5<WR> . S&K*£WCJ: 
*S r A ! 2 04 ; Eu. Nd#3^***l«l/«»© 



#c&> ^ > ^P-e- *s«i*»5 ow**c 

**C, ^KtcS (M> <tOT*ha>**A*Jl 
A. ^Ky-'JrA, gjt^gA * sM^A, xrt-b'^ 

[0036] *fccc v. mm&if^m%mc^> 
i o, o i *H4iflaap b tcm&c&^jm&Mz h 

0 , *K}S*0<^Si*JUH ( 0. 0 L *^> 
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A. ^viUs^ja. J-.'l>b'*A, ?M^A V Av^kW 

a. >i?*ou. -?>*fy. xx\ tx^x£&j»ofc 

[0037] CK^liPhmhiPU m-tl'X 
X. K^noStA I 2 04 ; Eu***fl«Hi>, *9* 













1 on 




1 . \J u 


$rAlaO«:JEu«La 


0. 33 


0. 74 


1.14 


SnUfiO«:Eu, Cs 


0. 46 


0. 93 


1- 35 


SrA:UO<:Eu,Pr 


1.24 


2. 63 


7. 5 1 


SrAlaD^Ett.&n 


3. 40 


4. 82 


9. 0 


SrAl a 0 4 ;Eu,(id 


0.5 1 


1. 30 


2. 27 


SrAi*0*:Eu,Tb 


1. 4 6 


2. 81 


7. 54 


SrAJUO*:Eu,Ho 


1. 06 


2. 09 


6. 29 


SrAi 2 04:Ev,£i' 


0. 63 


1. 43 


3. 1 8 


SrAUO*;Eu,Tm 


0. 8 1 


1. 53 


3. 28 


SrAizO^EiuYb 


0. 6 1 


1. 28 


2. 99 


SrAhO<;Eu,lu 


0- 49 


1. 01 


3. 40 


SrM*0*:Eu,Ma 


0. 8 1 


1. 86 


5. 57 


SrAl 2 0*:Eu,Sn 


1- 93 


3. 6 1 


7- 92 


SrAlA:Eu,8i 


0. 72 


1. 77 


5. 55 



* m?±& 3 o &T}%. i o o 0«±G>s«ra &ig»T& t 
s r a !2 04 : E*mitmmm 
xitmic t>%HEX'h o . ^mmic®nzi><DX'$> 

[0038] 
[3*7] 



[0039] WC&fgTtM <M> t 0X^7)1^ a&e 

i>. mm\tbx*oat-+jL&m^zi>o>v>. «ss 
mmt*>tn>®£<?>%m'£%ft> vx&mTtmt ox 
t}M>ot*$:m\ m&3i£L<x**vt:<?Azmi>s 

^?5\'Ub'£A. ,'t^r^A, , v>#>, XX. b'X 

-m 



■fel'SA, ^TZtfi^A. 4*^A, 1^'J^A, 
#RI-$A. ?\'Ub'3A , */X7nt"5A, sJwMfl 
A. X,'Ub'$A. 7U-5A. ^f^b^A, 

a. -?>#>. *x, b'*^x<o^<£^n^£*-n 
^cii£-*£^#x <9?:3> fzm$ (m -- 0- 

[ 0 0 4 0 ] £fcC C T»%nfcKM 5 - (2) CC-X R D 
SJRCDC a A 1 2 04 (M*>5tt*£ &^n^&(ro 
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0). 5 -(16). 5 -(22}Rtf5- 08)^^ "C- *©* 

[004 1 ] *crfi^6*K3tm>6WB^<D 

»*ttS*#«>Ca SrS:Bi <NASBA - S : « 
*»5*fl# (f* > H £*£^4 5 4 -1 m > *8«£ U 

8T>m¥kl 3^Utc 0 H87»£Ca A ! 2 04 :Eu 
&ft$lcr>i>>XkZ, Eufl O. Ol^ M l. O *^ 

%) <Dm& % mfttm^&&\m*.*i>M>i o o»& 



IS *4 








Std. CaSrS:Bi 


I. 00 


1. 00 


1. 00 


5-(l) CaAh0 4 :Eu 
(Eu: 0.D02W*) 


0. 18 


0. 1 6 


0. 14 


(2) CaAlrO«:Eu 4 
(Eu: O.OZEM) 


0. 21 


0. 18 


0. 1 7 


(3) CbA1«0«:6i 
(Eu: 0.2 tWO 


0. 25 


0 2 7 


0. 35 


(4) CbA1«0 4 :Eu t 
(Eu: J.O tt» 


0. 41 


0. 60 


0. 90 


(5) CaU«0«:Eu 
(Eu: S.O m) 


0. 37 


0. 4 5 


0; 6 5 


(6) CaA],0«:Eu 
(Eu:20 m) 


0. 25 


0. 28 


0. 39 



[ o 0 4 4] *fc£B7C* <M> t bX^7)l^A^m l/fc. 

t>. KajWtucjL^at-jA^jBc*. ftM£M£i/c [0045] 

(7) ^(i2)^(/fcS*ttS*#««l*»tt**9K:* 



4^B¥7- 1 125 0 
*0. SK*97^1 3K*TJ^K. £EiS&]*39Jll 

< m& J: 0 - tSfcLMl « Ma*H««)*e**©** 
[0042] ftfc, !^$ffl^^S7cS (M) i b % C/7^ 

ni«& l/c* $ o tr 9**18^ 

[0043] 
[«8] 
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! 1 25 0 





10 ^gsSig 


30 yiisMBi 


ioo$tgywfi 


Std. CaSrS:Bi 


1. 00 


1. 00 


l. 00 


{7) CaAh04:Eu,Kd) 
|Eu;1.0t»* Hdt0.002««) 


0. 53 


0. 78 


| i. 01 


(8) CaM,0,:Eu,lM) 
(Euil.OfW Nd:0.02tMS) 


1. 0 5 


1. 53 


j 2. 60 


(9) CaAl«04:Eu,Nd 
{Eu:l.W M.Q.Z &%) 


8. 68 


11.8 


20. 3 


.110) CaM,0«:Eu,Nd 
{&>:[.Gm Ml.fl tttf 


9. 87 


14. 0 


25. 0 


(11! CaAl,0<:Eu,Nd 
(Ea:l.O«* Nd:5.0 tMl) 


3. 18 ; 


4- 5 1 


8. 05 


(12) CaAl,0«:Eu,Nd 
|Eu:l.Ot)W Nd:20 


0. 84 


1. 1 8 


2. 02 



[0046] WC&MTtm <M> iLt^^i^A^ **.,*:♦ 
It-? 'J $ A4ffi^fc*S^8#tts**f*i or. 5 - (l [& 1 0 1 



K « 


10 


30 MS® 




Std. CaSrS:Bi 


1. 00 


1. 00 


1. 00 


J13) CaAl^rEu.Sin 
(Eu:1.0«* S«:O.O02t.U«) 


0. 7 1 


0. 98 


1. 23 


(14} CaAhO^Eu.Sn 
(Gwl.DfM Sm: O.O'tfW) 


0. 94 


1.43 


2. 5 5 


(15) CaAlsiO^Eu.Sra 
(Eu:l.fr»S Sm: 0.2 «*) 


4. 21 


6. 3 2 


11. 3 0 


(16) Ca/tijO*:Eu,S« 
!Eu:l.G*MS Sm: 1.0 tA«) 


4. 6 1 


7. 00 


1 2. 5 


(17) CaAUO«:Eu»a» 
(tal.DW Sa: 5.0 tJW) 


2. 1 4 


3. 25 


5. 80 


(18) CaAl 2 0,.Eu,SiB 
(Euil.OWS S»:20 tJW) 


0. 63 


0. 9 6 


1. 71 



[0048] xtc&mTtm <m> tbxwsvuzm tc*ofc. 

i*. mm£bxaoavVJu&m*,y gWsffltux [0 04 9] 

5>^^PVC»A*«^fc»^>»*|4«*i*il/*C, 5 [All] 

- (19) - (24>K * U fc B*ttS*##©B##tt* * 1 1 



-tl 9- 
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- ! 1 2 5 0 



OA f^r 


10 5y«3WS 


oO ^KPS 




Std. CaSrS;Bi 


1. 00 


1. 00 


1. 00 


.(19) CaAl*0<:Eu,Dy 
(Eu:1.0UK By:0.002«i*) 


0. 30 


0. 24 


0. 20 


J20) CaAUX.:Eu.Dy 
(Eu:i.O**# Oy: 0 


0. 41 


0. 39 


0. 35 


(21) GaAhO^Eu.Dy 
(&i:MHW Dy: 0.2 Oft) 


0. 52 


0. 60 


0. 76 


(22) CaAl ? 0<:Eu,Dy 
(EuU.OfjK Dy: 1.0 «UQ 


0. 7 6 


0. 90 


l. 25 ; 


.{23) CaAl s O,:Eu,Dy 
[hv.l.vm I)y: 5.Q m) 


0- 84 


1. 18 


I. 76 


(24) CaAl,0..:Eu,Dy 
f£u:1.0fll« By: 20 m) 


0. 50 


0. 58 


0. 76 



[ 0 0 5 0 ] *fc£JB7c* <M> t \,Xfi)\>W A&jg * fc« 

ll8S«t(/TA*De^JfeJBiv ftMitt&ur [0 05 1 ] 

7 v^A*JB^»«»d^«ltsr*»ior. 5 -<25> [ft i 2 ] 



K *4 


lO^JSg 


30#|&S£g 




Std. CaSrS:8i 


1. 0 


1.0 


1. 0 


(25) CaA.bO*:Eu,Tm 
(Ett:1.0&M Tw:0. 00261*) 


1. 04 


1. 36 


1. 81 


}|6) CaAl ? 04:£u,Tn 


2. 09 


2. 65 


3. 7 5 


(27) CaAl^iEo.Tsi 


4. 89 


5. 78 


8- 70 


(28) CaAl z 04;E«,1ii 
(Eu:l.(KJ»T»:1.0tiW) 


6. 55 


9. 04 


18. 6 


(29) CaAl*0*;Eu,Tfj 
(Eti:L0tJI«Ti»:5.0t*«l 


0. 634 


1. 19 


2. 68 


(30) CaA.l a 0«:Eu,Tn 
(En;:1.0fflr% Tw^Otflfc) 


0. 1 5 1 


0. 358 


0. 75 5 



[0 05 2] rxi^M^mthXii>V^^m^\ K 
OA . X)IWJ* % JvfbvOA. )lr 



[ 0 0 5 4 ] 
[ft 1 3 ] 
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mmi-i 1 25 0 



« « 


10 


30 ttwm 




Stt. CaSrS:Bi 


I. 00 


I. 00 


1. 00 


(31) CaAl 3 0-:Eu,U 
(fai'.l.KM La:L.0»») 


0- 52 


0. 67 


0. 8 1 


(32) CaAl 2 (X,:&j,Ce 
{Eu:1.0W& Cerl.OfMO 


0. 84 


1- 23 


1. 96 


(33) CaAbO«:Eu,Pr 
(En: LOW Rrtl.MJW) 


0. 58 


0. 82 


1.13 


(34) CaAl a O*:Eu,ftI 
(Bi:1.0t« fid:1.0WQ 


0. 66 


0. 9 1 


1. 26 


(35) CaiL,Ou:Eu,Tb 
(Eurl.WW lb:1.0W#) 


0. 84 


1. 31 


2. 08 


(36) CaAUO. :£u,fio 


0. 98 


1. 33 


2. 39 


(37) CaAlzO«:Eu,Er 
(Eu:LWW Errl.OtA*) 


0. 56 


0. 76 


0. 98 


(38) CaAi.0 4 :Bi,Tb 
Su:1.0t» Yb: 1-0**50 


0- 70 


0. 91 


1. 2 8 


i (39) CaAl 2 0«:Eu.Lu 
(Euil.OtMS Lu:l.MMB 


0. 68 


0. 90 


I. 24 


(40) CaAl t O,:Eu,Mn 
(Eutl.PfW Mn:1.0fM5) 


0. 3 1 


0. 42 


0. 58 


(41) CaAl 2 0^Eu,Sn 
(Eu:1.0«* Snrl.Of**) 


0. 45 


0. 58 


0. 7 3 


(42) CaAl,0*:Eu,Bi 
(Eu:1.0tjWS U:l.&m 


0. 25 


0. 33 


0. 48 



[ 0 0 5 5 ] *K:jfeS7c* <M> t IrXttM'^Utm 
CaA!?04 : Eii. Nd 

xx. \zx -7 xcdbjudi >Tti&& tt-en-e 

«Wf bfttlRSl UfcfeOK. "7 ^ ? * * <L 1/ T fc t K \t 



(97:3) <&S ; 0- 1 U ? 

0 0 > ? ^a*M^fc*©*»^ia*6 - (l> -(4 

[0056 J CC V\ts * ^r^TJtC. E u : J_**%, 
N d : J_**%. ft<D#K«$!l : UX. 

[ 0 0 5 7 ] 
[Hi 4] 



-m u- 
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«HH*7- 1 1 25 0 



tt *4 




30 9tms$L 




Std. CaSrS:Bi 


1. 0 


I. 0 


1. o 


CaAla(L:Eu,Nd 


9. 87 


14- 0 


25. 0 


6- (1) CaAl 8 0^ 


:Eu,Nd, La 


20. 6 


2 3. 2 


29. 5 


(2) CaAl 3 0., 


:Eu,Nd,Ce 


12.7 


i7. 5 


26. 9 


(3) CaA] 2 0 4 


:Ett,Nd.Pr 


13. 3 


18. 1 


27. 7 


14) CaAlaO, 


:Eu,Nd,SiB 


8. 20 


12. 6 


22. 6 


(5) CaAla0 4 


:Eu,Nd,Gd 


1 6. 7 


21. 3 


33. 5 


(6) CaAUO* 


Eu,Kd,1b 


13. 8 


17. 2 


25. 5 


(7) CaAlaO* 




14. 8 


18. 9 


30. 8 


(8) CaAlA 


Eu,Nd,Ha 


16. 5 


21. 6 


34. 3 


j (9) CaAUO* 


Eu,Nd,Er 


15. 9 


21. 0 


33. 8 


(10) CaAlaO, 


Eu,Nd,Tm 


4. 17 ' 


6. 69 


1 3. 4 


(11) CaALO., 


Eo,Md,Yb 


11-0 


16. 9 


27. 9 


(12) CaAl.O*. 


Eu,Nd, lu 


10- 2 


15. 2 i 


25. 2 


: (13) CaAl s O.: 


Eu,Nd,Mi) 


6. 45 | 


3. 01 


11.9 


(14) CaAl<0«: 


Eu,Nd,Sn 


11.4 


14. 1 


21. 2 


(15) CaAl»0«: 


Eu.Kd.Bi 


10.6 


.13. 5 


21. 4 



[0 05 8] C0iKfttt4>&. **V>OA.t$Hcmtn fstZtfitt* 6-<l&>-<2l><U/C. in 

I*. *>A70$"$JL % *7'K'J-«5>A. [0059] 



-m i2- 
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ft»¥7- 1 125 0 





10 fl^gjjaS 


30 JK 




Stt* GaSrS;Bi 


1. 0 


1. 0 


' 1.0 


(16) CaAi*Q<:Eu,Wd 


9- 87 


14'. 0 


26. 0 


(17) CaAU0< La 
EU:1.0OK W:L.mK La:G,2xfi& 


14. 1 


] 8. 2 


2 9. 3 


(18) CaAljO^EifJfd.La 
Bj:1.WI Ma. Km Ls:k&tM 


15. 5 


J 8. 9 


28. 5 


()} CaAl*0*:Eu,Nd,Ls 
Eu:l.KM Msl. KM UiLKK 


20. 6 


2 3, 2 


2S. 5 


(19) CaAl,0,:J&ad,La 
&i:l.DEM M:l.DtM La:2-0f)» 


1. 42 


1- 05 


0. 858 


{20} CaAi 2 0«:£u,Kd.La 




(21) GaWt04:£u t W,La 





.10 0 6 0] E u : lft>l>%* N d : Vt)\,%t btc± * [ 0 06 1 ] 
X\ Pt>*A<£$&£, 0. 2 *,0^;fr6 2O-€ [£l 6 ] 

JWK?fcir*«&fTofc. -£<E#^£> 6 -(22)- (2 



■r » 


io#«ne 






Std. GaSrS:8i 


1, 0 


! i- o 


1. 0 


{22) CaAl*0«:£u,Kd 
Eu:LOfil*Hd:1.0tHlt 


9. 87 


14. 0 


2 5. 0 


(23) GiAla0 4 :fiu»Md r Qy 
6i:1.0flK NO: LOW 6y:O.20& 


4- 32 


6. 76 


12. 0 


(241 CaWaO^Eu.&d.to 
fii:1.0WI MfcLttMK Dy:0.ft&& 


8, 91 


14. 0 


24, 2 


{?) CaAl 8 0*;Eii,Nd,D> 
Eu: I. OW W: 1. 13m Oy: L Ott* 


14. 8 


18. 9 


30. 8 


(25) GftAl»0«:Eu,tf<Mhr' 
Eu:t.DtJI* Hd:l.D%M Qy:2-0tM 


1 2. 1 


18. 3 


27. 8 


(26) CaM.O«:J»,M,to 
Birl.OW Xdrl.KM fty:4.tt!« 


7, 49 


10. 3 


1 6. 0 


(27) CafU^iJSuJWJfc 


1, 84 


1. 29 


0. 998 



[0062] E u : N d : J*JW6& Ofc± [ 0 063] 

V. UQ>i/k$&. . 0, 2 ***6a>fr2 0* A [ * 1 7 ] 

%l££ZXimZft'?tc. ZW&m*. 6 -(23) -(32) 



-« 13- 
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&m7-l 125 0 











Std CaSrSrBi 


1. 0 


1. 0 


1/ 0 


CaAl^fcuNd 


9- 97 


14. 0 


25. 0 


(28) CaAUO<:fci,Nd,Gd 
Euti.Om Nd;l«Gf*% Gd:0.2t4& 


1 1- 3 


J 7. 4 


30. 0 


(29) CaAL 9 Q*:&i,ffd,GQ 
Eu:l.«J« Nd:l,OtA* Gd;Q,fta& 


12- 7 


1 7. 8 


29. 8 


(5) CalUiO*:&uNd.Gd 
Biii.Qm Wa.Ofll* Gd:l.Q«fc 


1 6. 7 


21. 3 


33. 5 


(30) CaM a O,:&j,J*d,Gd 
Eu:L0fl« Ndrl.Dftl 


10. 8 


1 5. 7 


26. 5 


(SI) CaAhO^EoJhUfid 
Eusl.OUK Kfcl.OtM Gd:4.(KH* 


18. 0 


21, 7 


29. 5 


(32) CaAlrf^EuJW.&l 


1, 01 


0. 764 


0. 590 



[0064 ] E u : Jje*9i, N d : J*JW«* Ufc± * [ 0 0 6 5 1 
V. M * 0 ACtitt*. 0. 2 **Xfrfr2 0*;A*6 [* 1 8 J 
K£*r*&£tT-?fco 6-(33>-<37><t 
L/C, ^1 8K^ Q * 











Std. Ca$rS:8i 


1. 0 


1- 0 


1. o 


CaAli0 4 :Eu,Nd 
Eu;1.0tA* Mtt:l.MW 


9. 87 


I 4. 0 


25. 0 


(33) CaAlft04:Eu.XU»jfo 
&i:LOfM KH.0fi«lfo:O.«« 


10. 4 


1.4. 4 


25. 3 | 


&j:1.0WC NdrLOS* Ho:0.&m 


12. 0 


16. 2 


2 7. 0 


(8) CaAl 8 04:Bu,Kd>H0 
Eu: 1. Otlfe Nd: 1 . Oti» Ho: 1 . OH* 


1 6. 5 


21. 6 


34. 3 


(35) CaM«0t:Eo,»d,H6 
b*:\.Qm HdiLOm foiZ.WZ 


1 3. 4 


IS. 9 


26. 3 


{36} CaAJ^FuJIdJo 
Bj:t-M Ho:4.0e« 


13. 3 


16. 0 j 


23. 5 


(37) CaU e O«;Eu 7 foUc 
Eu:1.0fiK Nd-.l.OfJltt Ko:20 3« 


1. 20 


0. 914 


0. 782 



[0066] Eu : \Jt&%, N d : Otc± [ 0 067] 

t?. xjbtr^ACa**. 0. 2 **Xrt»ft 1 0*JW [&19] 



-» 14- 
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tt»¥7 -112 5 0 







30 ?tfm& 


looses 


Std. CaSrSrBi 


1- 0 


1. 0 


1. 0 


Ell: LOOK Mil. DUB 


9. 87 


}. 4. 0 


25. G 


(38) CaAUG,:£u.JM,Er 
EurLVOHC Kfci.tfJtt Er:0.2*Afc 


10. 7 


1 5. 1 


27. 0 


(39) CaAla04:&i > Kd l 6r 
B»:1.0fiME M:l.n4 Er:0.ftoft 


10. 3 


14. 0 


24. 0 


{9) CaAl a 0*:Eo t Nd,Er 


15. 9 


21- 0 


33. 8 


(4D) CaAisO^iW^Er 
bi:LVm Mil.wk Er:2.<K*K 


1 6. 4 


23, 1 


32. 3 


{41} CaAhO*.fo t Nd,Er 
&1.MU ffdrl.OW Er:4.W!K 


1 7. 3 


21. 7 


30. 8 


EdsLOGK N:L0UK £r;8.DtAfc 


20. 1 


21. 3 


28. 5 


(43) CaM,0.:Eu,fid,Er 
Eu:M>bW Wd:J-9t)« Or: 10 *flfc 


17. 5 


1 1. 8 


22, 0 



[oo68]c (ox *> mmi&m^ . #m£ffl£fgsit 

mZtotc* SfcSK, Eu : J_*;l/9*. N 

*M*7. BaA!?04 ; EuXStift 
(?) ior^To 

[ 0 0 6 9 ] * fcB 1 3 Kt*?Wt;*|*©'> fc, MKSM 



**d#1*Jkf£3 O^^rigillU^^TtCC^A^^ K >U 

I o o 7 o ] s^x^ * h A^e-*»«*^m<>» 

5 0 0 n mfllSWHtCMC £^6, ^2 OKlt 

*tt«3ft# <»#«fW <*fc> «: ftSGSS, B* 
t*- : & 3 0 n m) &ttttl/C. WKffJlifX 1 0 

fc. 

[ 0 0 7 1 ] 
[«2 0J 



B 8 




30 fttm& 




Std. 2nS:Cu 


1. 0 


1.0 


1. 0 


BsU«0 4 :Eu.Nd 
Eu:l.0«W W:tO«M 


1. 23 


1. 1 4 


0. 8S5 


BaAUO-.-.Eu,Xm 
Eu:l.ffMB Sn:1.0W 


0. 982 


0 9 11 


0. 768 



[0 07 2] C«D*2 0*»6, BaA 1? 04 ; Eu, 
Nd&2 nS: Cu 0 4>t&M»ik«3 0 

A 12 04 ;Eu, Smt*ZnS :CuS*tt^*#J: 

ufeftMi^tt^eflttW-r. BaA ! 2 04*£ 



1 0 0 7 3] B a A 1 2 04 : E uXSM&ftttB 
T?*>* (*24acX2 5#B> o *K#Stc£ <M> t 
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